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This is tlie way to win a battle
in tlie desert
Libya and North Africa made it clearer
than ever: This is a war of supply.
In 1918, an American soldier could be
equipped and maintained on 5 tons of
supplies each year.
But today, for every soldier sent
abroad, iO' 2 tons of shipping space must
be provided for equipment alone. And it
takes an additional IS tons of shipping to
supply a single soldier for a yearl
Supply is a matter of ships.
And ships need electricity.
Vast quantities of electric power, for a
thousand vital tasl^s that must be dune
to take a convoj- safely across the seas. .
.
Electricity to steer the vessels and
operate the radios and signal lights.
Electricity to detect the approach of
enemy subs and planes, to sound the
alarm, to organize tiie defense.
Electricity to power great cargo
winclies, and delicate navigating instru-
ments.
Electiicity to make magnetic mines
harmless, to provide invisible "black
light" for reading charts at night. Elec-
tricity to keep food fresh, to cook it, to
ventilate the ships, to provide comfort
for the crews.
Electriciti/ in every freighter, every tank-
er, every Sary escort vessel— to help uin
the war of supply!
AVe of Westinghouse take tremendous
pride in building so much of the elec-
trical equipment, so many of the great
turbines and gears and electric drives,
for the ships of America's Navy and
^Merchant ^larine.
Into every piece of that equipment
go all our "know-how," all our skill, all
our (k'tcrniination to do our share in this
war—and if possible, a little more.
Westinghouse Electric & Manufactur-
ing Company, Pittsburgh, Pennsylvania.
Tune in the Westinghouse Program starring
John Charles Thomas — NBC Network,
Sunday. 2:30 P. M., Eastern War Time.
A^stinghouse
PLANTS IN 25 CITIES — OFFICES EVERYWHERE
THE TEGHNOGR.\PH
FEBRUARY • 1943
This Issue . . .
Teclmiqiics in Heavy Mineral Separation 7
it) Koheit I.. Miller
Timber Construction 8
ISv William (i. Murphy
Names in tlie News 10
IJ.v \Villi:iiii Scliinltz anil I.cc Sullivan
Our Societies 20
By Byron Kobinsun
Technocracked 22
By I'aul Sak-rno
THE TECHNOCRAPH
Staff . . .
L. Byron Welsh Editor
William G. Murphy Associate Editor
Paul Salerno Assistant Editor
Lee Sullivan Photographer
SENIOR EDITORIAL STAFF
Walter Gailus, Steven Yurenka. Vernon U>dli'rk
EDITORIAL ASSISTANTS
William R. Schmitz. Byron M. Robinson. Don Hallberg,
Jim Murray. Eusene Bixby, William Rychel. Charles E.
Yale. Jack Steele. Herb Newmark
Dean E. Madden Business Manai/cr
William Beich Circulation Manager
Alex Green Subscription Manager
BUSINESS STAFF
David Causey, Byron Krulevitch. Don Deno. John
Henton. Bob Rouse. William Lurvey. James Lyle,
James A. Chapman
MEMBER OF ENGINEERING COLLEGE MAGAZINES
ASSOCIATED
Arkansas Engineer, Colorado Engineer, Cornell Engineer, Drexel Tech-
nical Journal, Illinois Technograph, Iowa Engineer, Iowa Transit, Kansas
Engineer, Kansas State Engineer, Marquette Engineer, Michigan Technic,
Minnesota Techno-Log, Missouri Shamrock, Nebraska Blue Print, New
York University Quadrangle, North Dakota Engineer, North Dakota
State Engineer, Ohio State Engineer, Oklahoma State Engineer, Oregon
State Technical Record. Pennsylvania Triangle, Purdue Engineer, Rose
Technic, Tech Engineering News, Villanova Engineer, W'ayne Engineer,
Wisconsin Engineer, and Cooperative Engineer.
Published Eight Times Yearly by the Students of
the College of Engineering, University of Illinois
Frontispiece .
Marine reduction gears are cut witii
tile greatest precision in an air conditioned
room at the Steam Division of the West-
inghoiise Electric and Manufactming Coni-
pan>'. Once the tooth-cutting operation
is started, it nnist continue without stop-
ping tor ahout seven days at constant
temperature to insure the utmost ac-
curacy. The slightest discrepancy would
cause a deafening screeching and squealing
when these gears turn at high speeds. ((Jut
(Jijurtisy Ifestinyhouse).
Cover . . .
The co\er tliis month is a view of the
engineering campus with Engineering Hall
and the Physics Building in the foreground.
The smoke-stacks of tlie old power plant
can he seen in the background.
Published eight times during the year (October, November, Decem-
ber, January, February, March, April, and May) by The Illini Publish-
ing Company, Entered as second class matter, October 30, 1921, at
the post office of Urbana, Illinois. Office 213 Engineering Hall,
Urbana, Illinois. Subscriptions, $1.00 per year. Single copy 20 cents.
Reprint rights reserved by The Illinois Technograph.

Techniques in
Heavy Mineral Separation
By ROBERT L. MILLER
Heufy mineral studies, although not new, hai'e been used exteusiiwly in
the work on groundwater at the State Geological Suri'ey Laboratories; and
have proved to he of I'alue as a technique to the geolofiist.
Coriehitioii of the various strata or Ia>crs of rock
wliicli make up the outer crust of the earth is of great
importance to the (jeologist. He must be able to accurately
ik-terniine which strata is which, at any given place. If
he lias determined the characteristics of, and named a certain
strata in one part of an area, he should be able to determine
where this strata would be encountered in another part
ot the area.
If a certain stratum is a good aquifer, that is, if its
permeability is such that it is able to transport water, then
the (jeologist must be able to locate the subsurface position
of this strata.
An example is the "St. Peter" sandstone. The source
of the water which is pumped out of this formation is in
part from Southern Wisconsin and Northern Illinois. Here
the St. Peter sandstone is exposed and receives rainfall.
The St. Peter dips to the South until in Will County
it is found at a depth of hundreds of feet below the s\irafce.
The Cjeologist is able to determine this by certain pre-
determined characteristics of the St. Peter sandstone.
He does this by the following procedure:
A. Five or ten foot samples of the rock encountered in
a well from top to bottom, are labelled and sent to the
(Geological Survey.
15. The positions of the wells are plottetl on maps.
C. The samples are studied and the depth of the St.
Peter is recorded for each well.
At the State Geological Surve\ of Illinois, located at
the Natural Resources Bldg. on the Illinois Campus, these
methods of studying the samples in order to determine the
strata have been developed to such a degree that it has
approached an exact science in this respect. A group of
highly trained (Geologists have been employed in correlating
the strata in Northern Illinois for the special use of the
War and Munition industries located in that area.
Many of the methods used are entirely new and arc
being introduced by this group. Others have been used for
some time and are recognized as accurate. Among these
is the method of lieavy mineral separations, witii which I
will now deal.
The so-called "Heavy Minerals" are those whose
specific gravity is heavier than that of the liquid in which
they are |ilaced. Thus a separation is achieved by gravity
since tile hea\y minerals will sink while the light ones will
float.
Heavy mineral suites of certain strata may be separated
from the rock and determined. The heavy mineral per-
centage is greater in one strata than in another, and there-
fore one possible means of correlation is set up.
Some minerals are rare in some strata and common m
Fiuiire 1. Separation raeks and funnels.
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others. For instance, Kyanite and Staurolite are rare in
anv strata deposits before the Cretaceous ((Geological
Period )
.
Another point to note is that although the heavy
minerals Ilminite, Rutile, Magnetite, Zircon, and Tourma-
line are found almost universally, their relative proportions,
size, and shape, vary in the strata in which they occur, and
may be correlated on the basis of this. At this point it
must be understood, however, that no one method of cor-
relating rock strata is considered sufficient basis for naming
a strata conclusively. The heavy mineral counts are at
present a less important means of correlation which is
used principally to differentiate lithologically similar sand-
stones. Thus when other means of correlation fail, a heavy
mineral separation will be often of quite great value to
tile (Geologist.
The method employed in separating tile Heavy Minrelas
Irom the rest of the rock is as follows:
A sample of sand taken from a well or an outcrop
(surface exposme) is run through a set of sieves in order
to remove those which are too fine or too coarse for micro-
( (-(//iti/u/i d on I'lic/i 14)
TIMBER CONSTRUCTION
By WILLIAM G. MURPHY, G.E. '43
In the days before tlic government scrambled the alplia-
bet, engineers could use whatever materials that his judg-
ment and training taught him were proper for the particular
structure with which he was concerned. Now he's lucky
if he can get anything.
Even before tiic war, however, nian\ engineers were
using wood for more than it had been used in recent struc-
tural history. Since the war wood is the watchword of
construction and most timber is on a priority basis.
Recently the Illinois specifications for highway bridges
went from all steel construction through reinforced concrete
to an all wood structure with steel connectors. Now they
can't get the wootl.
In many ways timber construction is much more suitable
for structures than any other material, but since the engineer
knew less about the material than steel and concrete, he
has avoided its use as much as possible. Due to the efforts
of several large concerns design information is available
to all for the price of a stamp, and soon there will be no
reason at all for ignorance of the possibilities in the field
of timber construction.
In considering the advantages of timber construction,
the fire resisting qualitx seems to be the most outstanding
of them all. Intense heat will not cause wood to buckle
and twist and become almost worthless even for salvage
as will steel. The wood will char and burn if exposed
to a flame long enough, but there has to be almost complete
destruction of the fibers before the structural member will
fail.
In one experiment reported by the Timber Engineering
Company, several army planes saturated with gasoline and
oil were burned in a hangar with timber trusses supporting
the roof. After the planes had twisted and bent until use-
less for further use from the high heat of the fire, the
trusses were found to be only slightly charred. Several
cases are reported where only minor repairs and surfaces
were necessary to put timber structures back into use follow-
ing fires that wOLild have residted in the complete failure
of steel.
In designing a timber stiucture it is necessary to con-
sider the strength of the lumber to a much greater extent
than when using the other structural materials. Moisture
content, amount of summer and spring wood, direction
of the grain of the wood to the direction of the load, and
the jiresence of defects in the lumber are the major quali-
ties to be taken into accoimt.
The detailing of a wooden structure requires much
more judgment on the part of the detailer than the other
types of constructions. In the first few panels of a timber
truss, for instance, the number of connectors required to
transmit the stress will not fit in the joint using the mini-
nuim section to carry the stress. All the reqiiirements for
edge, end, and c. to c. spacing must be met in order to
prevent the shearing out of a large piece of wood at the
joint leaving the connectors partly inacti\e towards carr\-
ing the load.
Prom an economical standpoint where timber can be
used, a large saving will result. The lumber will take
up less shipping space and weigh less. Even though the
economical span length in trusses is nuich less for wood,
the steel structure would cost the most.
The life of timber is comparable to any steel structure
in existence today. Many of the wooden homes and planta-
tion buildings built in the early days of our country are
still standing today in good condition. When a steel struc-
ture fails there is usually a complete failure of the material
necessitating an entirely new replacement. Wood will \ield
to a great extent before failing and after failure occurs
there is still enough life in the fibers to carry a load.
Many of the old bridges in some of the eastern states
are made from the old hewn timbers, and they were erected
by our forefathers in most cases. With proper upkeep and
not much traffic these structures should last for some time.
In connection with the yielding of wood, one good trick
than can be used in the home is on bookcases with re-
movable wooden shelves. After a number of years the
shelves will sag very noticeably. All you have to do is turn
them o\er and let the process repeat itself.
An engineer designing a wooden structure should use
the same judgment and professional sense that he would
use in any other design. Timber structure utilizes the same
principles of mechanics that are the background for all
engineering design. Timber engineering companies have
developed procedures and have modified the existing column
formulas to give the most economical design with timber,
but an>' good engineer with a little thought could apply
his mechanics to design and be on the safe side.
The use of timber connectors seems to be the most
economical solution to the problem of making joints in a
timber structure. The use of bolts and spikes results in
a large waste of wood to develop the proper resistance.
Timber connectors greatly reduce the size of the joints
and allowances can be made for efficiency of the connections
by applying the results obtained by research engineers and
plotted on charts available from any of the timber con-
cerns. Typical types of joints using these connectors arc
shown in Plate I.
The <lc\elopment of timber connectors has greatlv re-
duced the amount of calculations necessary for a timber
structiu'e. In the past it has been necessary to calculate
the various resistances of the drift bolts, screws, or nails.
The Timber Engineering Company has published all the
research information on the use of these connectors and
it has boiled the whole problem down to dividing the
stress in the member by an allowable stress.
The use of wood is far-reaching in the field of engi-
j
neering since it can be used in its various forms from the
substructure to the sheathing on the roofs of buildings.
Contrary to public opinion the wood does not decay from
age. The action of wood attackers, the chief of these being
termites, cause most of the trouble. When protected from
attack, wood will stand up with any other structural ma-
terial.
This paper is not intended to advocate the use of wood
in e\ery situation. It is the opinion of the writer that it
has its place in the structural field and should be kept
in its place.
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Typical Typ^Js of Timber Joints Using the Timber Construction
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NAMES in the NEWS i
By WILLIAM SCHMITZ, Ch.E. "45
and
LEE SULLIVAN, M.E. '46
I
PAUL SIMMONS
Old Mniiioe, Missouri claims I'aul Simmons, the bril-
liant engineer with a 4.73 a\erage as one if its future
great men. Paul is the member of no lesser organizations
than Phi Eta Sigma, Tau Beta Pi, Pi Tau Sigma, ASME,
Tau \u Tau and a cadet Captain in the Engineers as
u-ell.
PAUL
Paul is an engineer who believes in rounding out his
life. He mixes such sports as basketball, baseball, and
football for his athletic life. He confines his attentions
to one girl on campus and fills his social life with dances,
shows, and informal dates.
Paul chose Illinois because it compared favorably \\'ith
the other schools which he has visited. He believes that
the Engineering school is a good school which keeps up
with the times and also has excellent teaching peisonnel.
Paul's favorite subjects are Motors, internal combustion
engines. Theoretical and Applied Mechanics, and Me-
chanical Engineering courses.
Upon graduation Paul expects to be sent to Fort
Belvoir which is a replacement center for engineers. Paul
HOMliU
10
leaves the tollo\\ing sound ad\ ice for freshmen: "Learn
how to stud)- and don't try to get everything, but single
out the important things."
HOMER WONG
Homer Wong is a scholar and a statesman. He is a
member of A.S.C.E., Phi Eta Sigma, Chi Epsilon, Tau
Beta Pi, Sigma Tau, and is on the social fraternit\ com-
mittee for the Cosmopolitan Club. He is one of the best
civil engineers around the territory north of Green street.
Since coming to Illinois from (jalesburg. 111., Homer
has done very well for himself. He has a very excellent
scholastic average of 4.7. Structural design seems to interest
Homer the most, so he has specialized in that field. Upon
graduation, he expects to work in some aircraft factory as
a designer.
Homer hasn't done ver\' much dating here at school,
not that he woiddn't stand outside Engineering Hall fifteen
minutes in order to see a certain little lady pass. Homer
also spends a great deal of time reading and listening to
the radio. Swimming is his favorite sport.
According to Homer, the thing he has liked best during
his four years here at Illinois has been the contacts he
has made with the instructors and professors, not to mention
the many friends he has made. The school atmosphere and
the good times he has had here at Illinois will be one of
the most cherished memories of Homer's collegiate career.
DALE ADDIS
From Toulon, Illinois comes this good mechanical engi-
neer. He is a member of Scabbard and Blade, Tau Nu
Tau, Pi Tau Sigma, Pershing Rifles, and is a cadet captain
in the Corps of Engineers advanced ROTC. He is one
of the most likable fellows around the engineering campus.
DALE
Like a lot of the rest of us, much of Dale's attention
is now centered aroimd military. He is quite anxious
lor June to roll around so that he can enter the officer's
candidate school and obtain his commission.
Dale is a member of Sigma Pi and likes to do a variety
of things. Occasionally he likes to go out on a date, or
((lontiiiiicil (III Page 16)
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Every branch of the Armed Services uses the telephone. No. I ofa series, Anti-Aircraft.
io his mother and dad it seems only yesterday that he was using the family telephone to call his
high school sweetheart. But today the orders he sends and receives over his wartime telephone
help speed the day when love and laughter, peace and progress shall again rule the world.
Western Electric
IN PEACE. ..SOURCE OF SUPPLY FOR THE BELL SYSTEM
IN WAR
.
..ARSENAL OF COMMUNICATIONS EQUIPMENT
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A-C Welders now work oxclusively
on machinery for the war effort.
Allis-Chalmers farm and milling eqiiip-
L nient helps produce corn for U.S. pork-
ers and steers . . . wheat for 8 of every 10
bread loaves produced in the U. S. A.
Allis-Chalmers industrial equipment
(more than 1,600 diflferent capital goods
products) works in every war industry . . .
helps produce planes, tanks, shijis, guns at
a rate which must make Hitler shiver!
And Allis-Chalmers engineers—cooperat-
ing with plant engineers in every part of the
country—are helping manufacturers
duce more— not just with new machines,|
with machines now on hand!
Every Allis-Chalmers man and wo I
is working all out for Victory. Our one I
right now is winning this war. But from
J
war work we are gaining rich producl
experience which will be invaluable toj
Nation when the war is over. AVe'l|
ready to help build a better peace!
Allis-ChaLuMErs Mfg. Co., Milwaukee,
ALLI
OFFERS EVERY MANUFACTURER EQUIPMENT AND ENGINEERINI
ELECTRICAL
EQUIPMENT
STEAM AND
HYDRAULIC TURBINES
MOTORS & TEXROPE
V-BaT DRIVES
BLOWERS AND
COMPRESSORS
ENGINES AND
CONDENSERS
CENTRIFUei |{
PUMPS 111
.-*'
y
Planes
ALUS-CHALMERS HELPS
MAKE BOTH !
VICTORY NEWS
Inland Shipyards: Hundreds of AC
iniinps, motors and V-belt drives arc at
work along tlie Great Lakes helping in the
greatest shipbuilding activity this region
has ever known.
Ore carriers, tankers, cargo vessels
—
even submarines— are being built here.
Tremendous expansion of facilities was
required to meet the goals set—and ecjuip-
ment for the yards, as well as for the ships,
has left A-C plants in great quantities.
YOU'LL WANT THIS HANDBOOK
-Chalmers makes the greatest variety Rubber boats, tires, balloons are made with
apilal goods products in the world. the aid of Allis-Chalmers equipment.
1^
FREE!
Contains
No
Advertising
New 16- Page Book applies to all makes
of V-belts— tells how to conserve rubber
through correct V-belt maintenance : how
to measure proper tension; what deter-
mines "life expectancy"; what to do about
worn sheaves; much other useful informa-
tion. Liberally illustrated. Ideal for train-
ing new men. Write for your free copy.
New A-C War Plants: Two big new
Allis-Chalmers war plants are now in op-
eration "somewhere in the L'SA"...the sec-
ond in a record 90 days after the ground
was broken.
To save time and critical materials,
wood construction was adopted for the
newest plant. Practically the only metal
used was in caps for the ends of trusses
and columns. These were cast in A-C foun-
dries to save time.
FOR VICTORY
Buy United States War Bonds
u
WE WORK FOR
^VICTORY
ATION TO HELP INCREASE PRODUCTION IN THESE FIELDS...
WE PLAN FOR
PEACE
lUR AND SAW
L EQUIPMENT
CHEMICAL PROCESS
EQUIPMENT
CRUSHING, CEMENT &
MINING MACHINERY
BOILER FEED
WATER SERVICE
POWER FARMING
MACHINERY
I INDUSTRIAL TRACTORS I
I, ROAD MACHINERY
Techniques in Heavy Mineral Separation
( (lunluiiii d fruiii Piuje 7)
scope stLidy. Sizes between 3S and 200 niesli are used.
Those below 200 mesh are in the silt class and are too
tine to be studied, even under the petrographic microscope.
The sample is then acidized in HCL, to remove the
Carbonates. As soon as the reaction is completed the sample
is washed by filling the beaker with water and stirring
the residue. After the residue has settled, the water is
poured off, lea\ing the sand in the bottom. Five or six
such washings will give a clean sand. The sand is then
dried on a hot plate, or in an oven. To speed up the dry-
ing alcohol is added. The sand is now ready for the actual
separation.
The liquid used to separate the Heavy Minerals varies
according to the user. Bromoform is the most generally
used of the separating liquids. Bromoform, ( tribrom-
niethane) CHBr,., is a halogen substitution product of me-
thane. It is a highly mobile liquid at ordinar\ temperature
and has a specific gravity of 2.89. An objection to the
commercial bromoform however is that due to dissolved
alcohol, it is often low in gravity (below 2.89), sometimes
below that of quartz. This is undesirable because the
presence of quartz would make the separation useless.
Quartz is of such abundance in all types and ages of rocks
that it is useless as a means of correlation.
Tetrabromoethane ( acetyleiie-tetrabromide )is also \ery
good. It has a specific gravity of 2.96. It, as well as
Bromoform however, is mildly toxic if one is exposed to
it for a period of time. After working with it for several
months at about six hours a day I noticed that the insides
of my nostrills were dryed and cracked and bled inter-
mittanth'. If one has a ventilating system set up or works
with a ventilating hood, little effect will be noticed, how-
ever.
Other separatory liquids are:
Methylene Iodide, CH^I.., specific gravity, 3.32
Thallous Formate, TICO^.H, specific gravity, 2.89
The separatory liquid is poured into a funnel which has
a stop-cock outlet. The sand is then poured into the liquid
and is stirred constanth' to separate any grains which may
adhere to one another.
The minerals which collect at the bottom of the funnel
must therefore be of a greater specific gravity than the
liquid medium through which they have passed. How-
ever, trouble is often encountered at this point by con-
vection currents, thought to be caused by temperature and
light which have a marked effect on tetrabromoethane
in particular. Therefore, when the stop-cock is opened and
the heavy minerals are let down into the beaker below, it
is necessary to wait until the tube has cleared completeh
between the heavy minerals on the bottom and the light
minerals floating on the surface.
Quartz whose specific gravity is very close to that of
tetrabromoethane, but is not a desirable mineral for cor-
relation purposes and as previously mentioned, is also often
found in the finished separation. The reason for this is in
part, adherence of the quartz to a larger grain of higher
specific gravity. It may usually be removed by a second
separation.
The heavy ininerals are then washed with acetone t(}
remove the tetrabromoethane and dried.
The tetrabromoethane is recovered by the following
process: since it is miscible with acetone, the funnel, both
light mineral and heav\' minerals, and the beaker, is washed
with acetone and the mixture put in a bottle. The bottle
is then filled with water and shaken. Since the acetone
is more miscible with the water than with tetrabromo-
ethane it and acetone can be poured oft lca\ing the pure
liquid once again. This washing process must be done
repeatedly until the "tetrabrom" is a clear straw color. The
liquid is then poured into a separatory funnel and allowed
to settle so that the water left after the acetone and water
has poured off may rise to the top of the separatory fun-
nel. Then the liquid is let down into a filter paper to the
point just below the water line and allowed to filter
through the paper into a beaker. It is then again ready
for use.
The heav\ minerals are now separateti anil reaiiy for
counting. The first step is mounting them on a slide.
Ihe nuneral grains are carefulh transferred from the
beaker to a flat piece of metal with raised sides and tapering
toward one end which is left open.
Canada balsam is then placed on a glass slide which is
resting on a hot plate and the gum is melted until stage of
optimum hardness is reached. The point is determined by
touching a dissecting needle to the liquid. If the drop of bal-
sam adhering to the needle hardens immediately and becomes
brittle the gum is ready for use. Now the metal container
is held over the balsam and by tapping the end the grains
will slide out of the opening and drop into the balsam.
An even distribution is highly desirable.
A cover glass is then placed over the minerals and
pressed down firmly. Care must be taken to avoid trapping
air iMider the cover glass since this will cause bubbles.
The balsam will dry very quickly and the slide may be
then placed under the microscope.
Microscopic study of the grams will give one the count,
size and shape which is needed. As many as 500 grains
are counted on a single slide. The type of microscope
used is a petrographic microscope which has in addition
to the ordinary enlargement powers two lenses or nicols
which separate out the rays of light.
On a typical St. Peter SS. slide, the following minerals
might be observed
:
Count: Zircon
Tommaline
Garnet
Leucoxene
Augite
Ilmem'te
The
follows
:
A.
B.
criteria used \\\ determuuji"
46
62
1
II
14
5
these ;rams are as
Index of refraction of the grain.
Extinction angle, that is, the angle at which the
grain cannot be seen at all when the stage of
microscope is rotated.
C. The color of the grain. A mineral absorbs certain
wave lengths — transmits or reflects others — the
thickness affects the color.
D. Pleochroism is selective absorbtion, that is, when
the stage is revolved, sometimes the color of the
grain will change.
E. Relief.
If a certain grain is under the eye of the observer he would
look for the abo\e mentioned things.
An illustration of this is zircon. Zircon has the fol-
lowing foniuda:
Sign. Tetragonal-prisms with pvramids, 110 cleaxage 11
1
index: Epsilon = 1.985; Omega = 1.936; specific gravity
4.6 1.7; Chemical formula ZrO, :SiO., ; Color, colorless
—
sometimes mauve, yellow to brown. If strongly colored, will
be pleochroic.
Note—high index of refraction causes a heavy dark band
((y'riiiliniitil on Page 22)
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"METALLIC VITAMINS" FOR INDUSTRY
So effective are relatively minute quantities of ce-
mented carbides in stepping up
—
pepping up
—
pro-
duction tiiat they are often called the "metallic
vitamins" of industry.
Because only small quantities are required per tool,
Carboloy cemented carbides are measured in grams.
A gram is l/453rd part of a pound. A Carboloy tool tip
weighing only 25 grams or slightly less than one ounce
is a good size tip—enough to last for days, weeks—often
months of cutting at speeds often higher than 4 to 5
times that possible with ordinary steel tools.
In terms of production, an ounce ofcemented carbide
can turn the turrets of dozens of tanks, or drill hun-
dreds of guns, or turn as many as several hundred
shell, or bore the cylinders of hundreds of "Jeep" cars.
One ounce of carbide can do these and countless other
crucial machining jobs faster and better than any
other tool material.
These "metallic vitamins" also serve the cause of
victory in many other ways. In masonry drills, they
drill holes in concrete 75'/c faster for installing war
production machinery. ... In dies they speed up
production of wire, cartridge cases, bullets, etc. . . .
As wear-resistant inserts on vital machine parts, they
keep machines running. As a matrix material, they
conserve diamonds, shorten operating time on mine
drilling, dressing of grinding wheels, etc.
The myriad of present uses for Carboloy—the
"metallic vitamin" of industry—now helping to speed
the day of victory, forecast the steadily increasing
diversity of benefits for the years of peace to come.
• * Carboloy Company, Inc., Detroit, Mich. District
Offices: Birmingham, Ala. • Chicago • Cleveland • Los
Angeles • Newark • Philadelphia • Pittsburgh • Seattle.
CARBOLOY TRAINING FILMS
A series of six Carboloy Training Films now available
covering detailed, step-by-step procedure on the
design, brazing, grinding, use and manufacture of
cemented carbide tools, 35 mm silent slide films. (Not
motion pictures.) Available for permanent use at
approximate print cost of S20 per set. Educational
institutions may also secure sets on loan for single
showings through selected college film loan libraries.
Catalog and loan library listing on request. Write
Carboloy Company Inc., Detroit, for Booklet "A".
<iih\km\Lm^ CEMENTED CARBIDETOOLS • DIES • DRESSERSMASONRY DRILLS • WEAR PARTS
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Today Demands Production ahd Accuracy
— Use N9 12 Plains for your quality milling
IBS
Brown i. Sharpe MIg. Co.
Providence, R. I., U. S. A.
T Automatic Milling Cycles
T Climb or Conventional Milling
T Ease of Set-up end Operation
T Electrical Control
— and many other advantages to mill
efficiently on a wide variety of materials
Brown & Sharpe
NAMES IN THE NEWS
((lontintiid from Piuji' 10)
sometimes he likes to go out with the fellows in liis liouse
and have a good time. He also likes to participate in such
sports as baseball, soccer and basketball.
Some day, Dale hopes to settle down on a nice modern
improved farm and practice agricultural engineering. Dale
has done all right for himself as shown b\' his good scho-
lastic average of 4.1. When asked why he chose Illinois
as his school, Dale replied, "Illinois was the best all-around
engineering school I knew, and a person from Illinois Jiad
the reputation of being well qualified.
BOB WHITAKER
From the record of his results, we can see that l?ob
Whitaker has achieved the goals he once established. He
is president of the A.S.Ag.E., as well as being a repre-
sentative on the Agriculture council and the Engineering
coiuicil. In addition, he is a member of Sigma Tau and
Alpha Zeta.
Whenever Hob can find the opportunity, he participates
in track and basket-ball. Hut this does not eliminate his
hobby of dating and attending the various church parties.
Although his major is Agricultural engineering. Bob
has especially liked T.A.M. and C. E. courses. He re-
ceived quite a kick out of these courses and he has also
done very well in them as shown by his good scholastic
average of 4.6. After leaving his home town of Forest
City, Illinois, where he had proved himself, he came on
to Illinois and has since done a good job of making himself
respected and liked.
Hob is preparing himself for an active militarv career.
BOB
He is a member of the Corps of Engineers advanced
ROTC. He has already spent one simimer at a training
camp, so Hob expects to be commissioned a 2nd. Lieutenant
in June.
ALLAN PARK
One of the most active of the fraternity engineers is
Allan Park. He is a member of Zeta Psi and is greath'
interested in all fraternity work. He was a member of
the Illio business staff for two years, and also is senior
manager of swimming. He is a member of Dolphins,
swimming honorary.
Allan has also been quite interested in intramural sports.
He and Dale Hankins won the doubles championship in
badminton. He is also skilled in squash, tennis, ping pong,
and baseball.
Moline, Illinois claims this mechanical engineer as its
son and is justly proud of him. When he graduates, Allan
.\I.L.4N
is all set to take a position with Curtis Wright. There
he expects to test airplane engines.
As might be expected, Allan is quite interested in dy-
namics, and internal combustion engines. One of his
favorite courses that has helped contribute to his good -i.'^4
scholastic average is ps\chology. He says that he really
received a kick out of that course. Hecause Illinois held
a reputation of being superior in mechanical engineering,
Allan n.ituralK came to Illinois.
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The terrific strain of modern war is testing
American mechanical equipment of all
kinds as it never has been tested before,
but it is coming through with flying colors.
For, among other vitally important things,
the designers of this equipment knoiv
their hearings; that is why so many
Timken Tapered Roller Bearings are used in
tanks, trucks, armored cars, guns, airplanes,
warships and the machines that make
them. Timken Bearings meet every bear-
ing requirement because, in addition to
eliminating friction they carry radial, thrust
and combined loads and hold moving
parts in correct and constant alignment.
Timken Roller Bearings have been solving
bearing problems in industrial and trans-
portation equipmentfor many years—long
before the first world war. They will be
called upon more and more during the
reconstruction period that will follow
Victory for the United Nations in the
present conflict.
That is why you should begin now to
acquire a thorough knowledge of Timken
Tapered Roller Bearings — their de-
sign and application. When you have
this knowledge you will be able success-
fully to meet any bearing condition
you ever may encounter. Our engineers
will help you to get it. The Timken
Roller Bearing Company, Canton, Ohio.
'All There Is In Bearings »» TIMKEN
TRADE-MARK flCC V. S- PAT OFF.
TAPfm ROLLER RiARIHGS
Manufacturers of Tlmlcen Tapered Roller Bearings for aufomoblles,
mofor trucks, railroad cars and locomotives and all kinds of indus-
trial machinery; Timken Alloy Steels and Carbon and Alloy Seamless
Tubing; and Timken Rock Bits.
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HARRISBURG MAKES ah. .
THIS 102-PAGE CATALOG IS FREE. SEND
FOR IT . . . Contains official S. A. E. Standard
Specifications; informationon Cylinders, Flanges,
Couplings, Pump Liners: up-to-date data on the
Liquefier. Well illustrated. An important refer-
ence book to have in your possession.
HARRISBURG STEEL CORPORATION
HARRISBURG, PENNSYLVANIA
Coordinating Power Systems
The WL'stiiighouse a-c calculating
board is constantly engaged these days.
The need for co-ordinating power sys-
tems throughout the country, together
with the need to squeeze every available
kw from existing facilities to speed the
war job, brings engineers from all parts
of the country to East Pittsburgh to
work out their problems.
Tank Fires Gun While in Position
The .M-4 tank was the first to carry
a de\ice, developed b\' Westinghouse
engineers, which is said to improve the
accuracy of gunfire by more than 5l)(l
per cent. According to (leneral Camp-
bell, the 78 mm gun can be fired when
the tank is in motion. Enemy tanks,
regardless of size, cannot do this.
Cotton Belt Splice Now
Satisfactory
Splices in cotton belts have never
been satisfactory for high-speed power
transmission applications. The leather
shortage has resulted in the development
of a new waterproof cement which,
according to Westinghouse experts,
makes a smooth, permanent splice.
Fluorescent Buoy Guides
Sea Planes
The Navy uses a new doughnut-
shaped rubber buoy with a fluorescent
lamp mounted on top to guide .seaplanes
to their birth, Westinghouse engineers
point out. The lamp operates at 45
volts, thereby eliminating the insulation
difKculties formerly experienced in the
salt water atmosphere when a potential
of .3000 volts was used.
Bombers Carry Extra Gas Tanks
on Long Flights
Thin-walled aluminum tanks, riveted
and welded at the seams to make them
leak-proof, are carried as extra fuel
tanks by our bombers on long flights.
According to Westinghouse experts the
tanks occup\' space where bombs are
usual 1\ carried. The extra tanks are
drained first and then are dropped from
the |iiane to lighten the load.
Pack Radio Serves Army and Navy
A two way radio weighing only ,i2
pounds has been developed for the
armed forces, Westinghouse engineers
point out. Carried on a mans back and
having a range of 10 miles in daytime,
it has proved useful not only on land
but also at sea. Ships in a convoy can
hear the signals but they fade out
before reaching enenu' ears.
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I N only a few seconds the oxyacetylene
' flame adds greatly to the service life
of this internal gear. Teeth and other
surfaces subject to wear are rapidly
hardened by the modern oxyacetylene
flame treating process. The depth of
hardening is easily and accurately con-
trolled, without affecting the inherent
toughness of the core metal.
Airco Flame Hardening gives all the
advantages of other surface hardening
methods plus speed and ease of appli-
cation. Simple arrangements using one
or more torches permit flame harden-
ing of a large variety of metal parts
on a production basis.
Many other applications of the oxy-
acetylene flame are finding ever widen-
ing opplication in speeding and im-
proving production of ships, tanks,
guns, rolling stock and planes. This
versatile tool slices through steel with
remarkable speed — welds metal into
strong, light units — sweeps surface rust
from metal structures to extend the life
of paint jobs — gouges steel and iron
quickly and accurately.
To better acquaint you with the
many things that this modern produc-
tion tool does better we have published
"Airco in the News", a pictorial re-
view in book form. Write for a copy.
REDUCTION
7im>'<i/ Q/.'MS:
60 EAST 42nd STREET, NEW YORK, N. Y.
/n Texos:
Magnolia-Airco Gas Products Co.
Genera/ OfTces^ HOUSTON, TEXAS
OFFICES IN ALL PRINCIPAL CITIES
ANYTHIIVG AND EVKRYTHING FOR VAS WELDIIV'G OR C'lTTTING AND ARC WELDING
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Our Societies
By BYRON ROBINSON, M.E. '44
A.I.Ch.E.
On Fcbiuaiy 17, a meeting of the A.I.Cli.E. was held
to iliscuss plans for the new semester. The date for the
Chciii. Engineers' banquet has been set, tentatively, for
March 17. Dr. D. R. Keyes will be the chief speaker
for the evening. Also, the L. of I. winner of the Senior
Chem. Engineer design problem will be honored. This is
an A.I.Ch.E. design problem, and the Senior Chem. Engi-
neers of many colleges over the United States are competing.
The problem this year is a design and technical problem
on the production of Magnesium. So far, the L. of I. has
won more of these competitions than any other school.
SIGMA TAU
At a meeting on February 15, 1943, Sigma Tau elected
the following officers to serve for the second semester
1942-43:
(jordoii McClure President
Nathan Schwartz [Ice-President
Eugene Heirman Treasurer
Harold Schick Corresponding Secretary
Pete Penoglio Rccordiiiy Secretary
A.I.E.E.
At the first meeting of the A.I.E.E. of the new semester,
Dr. C. F. Hottes, Professor of Plant Physiology, Emeritus,
presented pictures of his travels, and gave an interesting
travelogue in his comments on his pictures. On March 23,
24, or 25, E. L. Condon, Assistant Director of Research
of Westinghouse Electrical Manufacturing company, will
give a talk on micro-wave electronics. Mr. Gordon has
been very highly rated as a speaker, and since his talk is
to be on a very new and interesting subject, the A.I.E.E.
invites all those who might be interested to come. The
meeting will be in 215 E.E. Lab., and the exact date will
be announced later.
PI TAU SIGMA
Pi Tau Sigma selected the following men to lead their
organization for the second semester 1942-43 at a meeting
held February 16, 1943:
Hill .Marcneck President
Steve Yurenka Vice-President
Paul Salerno Treasurer
Hector Aiken Corresponding Secretary
Bill < )wen Recording-Secretary
TAU NU TAU
T.N.T. held a short business and organization meeting
on February 16, at which plans for the year were discussed.
A rushing smoker has been planned for February 23, and
a series of pledge meetings on March 2, 9, and 16, ha\e
also been planned. These rushing meetings will be followed
by initiation of those "sappers " who successfidly undergo
their pledge period. After the initiation, a dance has been
planned in honor of the new initiated, but no date has
been set for this event.
This year, all new members of T.N.T. will auto-
matically become members of The Society of American
.Military Engineers, of which T.N.T. is a student branch.
Also, the new members will receive the society's publica-
tion. "The Military Engineer. " This magazine is very
interesting and informative, and will be of great \ alue
to all those interested in modern military engineering.
Copies of this magazine can be found in the Engineering
library.
A.S.A.E.
During Farm and Home Week, February 3, 4, and 5,
the Agricultural Engineers laid aside their slip-sticks and
moment tables and donned aprons to operate their annual
"beanery", the profits fiom which are used to send members
to various A.S.A.E. meetings throughout the nation. The
patrons were well satisfied with the culinary skill of the
boys from North campus, and as yet. no reports of ptomaine
poisoning or other digestive complications ha\e been re-
ceived.
"Zeke ' Reeser and Hob McMaster, with their en-
thusiastic attacks on the hamburger supply apparenth' con-
vinced the visitors that the food was really good, because
the crowd of customers was almost more than ten husky
Ag. Engineers could handle.
On February 16, Professor Crandell of the Ci\il Engi-
neering spoke on "Mud Houses for the .Multitudes"—
a
discussion of the manufacture and utilization of stabilized
soils.
NOTE: An unintentional mistake in the January "Techno-
graph" was the naming of Donald Hamer as Scribe of
the A.S.A.E. The newly elected Scribe is John Cress.
S.B.A.C.S.
At a special meeting held P'ebruar\' 17, 1943, S.B.A.C.S.
members heard two short addresses on problems of two
branches of the ceramic industry. Mr. S. A. Peterson,
Head of Enamel Research at the I . of I., spoke on
problems of the enamel engineer, and Mr. C. R. Fillipe,
instructor in Ceramics spoke on structural clay products.
Any member may present a paper on a technical subject.
Other plans for this semester include a picnic to be held
in the spring.
KERAMOS
On January 20, Keramos elected officers for the secontl
semester, 1942-43. They are as follows:
Vaughn Seitzinger President
Payson Shonkwiler Vice-President
Jack Peterson Secretary-Treasurer
Bill Prentice Herald
Earl Smith Senior Class Secretary
CHI EPSILON
On January 17, 1943, the new officers of Chi Epsilon
were installed at the home of Professor W. A. Oliver,
chapter adxisor.
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i
lour future
is not forgotten
• A MESSAGE TO MEN IN COLLEGE
There will be a future.
The very service you are being called upon
to render to your country is assurance of
that. We know the stuff you're made of,
because we have watched two generations of
college men join our ranks and grow with us.
And the materiel which we older men in
industry are pouring out makes assurance
doubly sure.
What kind of future will you have?
By chapter and verse, no one can recite
exactly. But a lot of folks like us mean to see
that Opportunity is going to be greater than
any generation of young men has ever known.
Every hour of tiiinking time we can catch
on the fly is devoted to that one aim. Here at
Alcoa we call it Imagineering. We are letting
our imagination soar, and ballasting it with
engineering experience. Our purpose is to
make aluminum make jobs where none ever
existed before.
The exciting new uses we glimpse for
Alcoa Aluminum are our part of the ground-
work of the structure of peace you will come
back to help to build.
Your chance is going to be the creative
chance. The materials, the tools, the tech-
niques, will be ready and waiting. Your
imagination, your ingenuity, your courage
to do, cannot, must not, fail to have their turn.
As man to man we say it, soberly: Your
future is not forgotten.
A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF
ALCOA ALUMINUM
• Tliis message is printed by Aliiminuin Company of America to help people to
understand ivhat we do and tvhat sort of men make aluminum grow in usefulness.
FEBRUARY, 1943 21
TECHNOCRACKED...
By PAUL SALERNO, M. E. '43
A soldier ictuincd to c;mi|i wirli -.i japaiK-st- lu-Iniet
slung o\xT his shoulder. "I had to kill a hundred Japs
to get this," he told his pals.
"H o\v come .' the\ sked.
"Had to get the right si/.e," he
A buck private—ne\vl\ inducted—walked past a looey
without saluting. The officer called the rookie back and,
pointing to his shoulder, he asked, "Do you see that?"
"You shouldn't complain," the pri\ate answered, "Look
at the suit thev gave nie."
It seems that the shoe ration coupons are interchangable
amojig members of a family. The head of the house will
soon be singing "Dad's old fashioned footgear."
A man's death notice was inserted in a news|)aper by
mistake and naturalh' he was very much concerned about
it. In a fine state of rage, he phoned the death notice
editor.
"Say, bud," he said, "did you put my death notice in
\()ur paper.
"
"Why, \es," answered the editor, warih'. "Hy the
wa\ . . . er . . . where are you calling from?"
HlGGinS
AMERIt'ArSl IIVKC
D11AWII\G ll^W^
magnify ideas
to actualities
A complex instrument for
magnification up to 100,000
diameters (20 to 50 times
greater than is possible with
the finest optical instrument)
demands the greatest preci-
sion in working drawings and
blueprints. The controlled
surface tension of Higgins
American India Inks insures
this accuracy. The choice of
engineers, draftsmen and
artists for more than 60 years.
AVAILABLE IN A COMPLHE COLOR RANGE
HIGGinS /JVKCO.JJVC.
271 JVWTH .ST.. BRnUKiy,N. ,N. V., U. S..A.
From the deep south comes this talc about two colored
men named Mose and Sambo (as usual).
They were strolling along a highway when Mose found
a beautiful wrist watch. He put it on his wrist with a
visible show of pride although neither one could tell time.
After a while Sambo asked, "What time is it, Mose?"
Mose put out his arm and said, "Dear she am."
Sambo looked down carefully and saiil, "Damned if
she ain't."
A young man went into a drug store and asked, "How's
the ice cream?"
The clerk answered, "As pure as the girl of \our
dreams."
"Gimme a pack of cigarettes, wilha," the youth
answered.
Another of those two lunatics gags.
"What have I got here,"" said one, with his hanils
cupped.
"A squadron of l?-17's?"" answered the second.
The first peeked carefully into his hands. "Nope."
"The Empire State Huilding?"
rs ope.
"The Philadelphia Symphon\ Orchestra?"
The other looked into his hands again and said shyly,
"Who"s conducting?""
22
HEAVY MINERAL SEPARATION
( C'lntiniicd frnin Ftuji 14)
to be seen under plane polaned light. T his is due to the
fact that Zircon, ha\ing an index of refraction of about
1.930 is considerabh' greater than the balsam medium in
which the grain is mounted. ( Halsam, 1.336). The light
rays are highly refracted allowing few of them to go up
the tube of the microscope. Therefore, those which do not
go directly up the tube cause a dark band to appear around
the grain. Note—Zircon has complete and parallel ex-
tinction in white light. The extinction is parallel to the
C axis.
Heavy mineral separations as a means of correlation are
often used as the onh criteria for tentatively differentiating
sandstones. This should be of special interest to any engi-
neers interested in water supph' since it is the sandstones
that carry the subsurface waters.
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• • . and we made
a Sapphire!
You're lookinc at a sapphire bein^ made in the
incandescent heat of a specially designed furnace...
a synthetic sapphire . . . better than the natural gem.
It takes hours to grow one of these sapphire boules.
What's so wonderful about it? Sappliire is neces-
sary for the security of this country. Out of this jewel
stone are made hard, long-wearing bearings for pre-
cision instruments. The various precision devices of
a modem battleship require more than 4.000 jewels:
about 100 more are needed in fire-control mecha-
nisms. Modem pursuit planes and bombers require
up to 100 sapphire bearings in their instruments.
In 1940, this countrv was completely dependent
upon Europe for sapphire jewels. The call went out
for American-made sapphire to meet this nation's
needs.
Because we at Linde are experienced in the pro-
duction of gases and in the accurate control of high
temperature gas flames, we volunteered to try to
make sappliire. After two years of experimental re-
search, we learned how to produce the high-purity
raw materials needed and also how to make sapphire
from those materials.Today. we make more synthetic
sapphire than this country ever imported from Eu-
rope
. . . enough to meet all industrial and military
needs. Thus America need never again be dependent
upon an outside source.
Right now, we make colorless sapphire because
colorless jewels make harder bearings. No sapphire
is available for anything but war production. In the
future we stand ready to make ruby and other gem
stone materials for the jewelry trade . . . and for you.
This research development by The Linde Air Products Corn-
puny is paralleled by other recent achieiements of Electro
Metallurgical Company, Carbide and Carbon Chemicals Cor-
poration, and iS'ational Carbon Company, Inc. all of tvhich are
I Hits of Union Carbide and Carbon Corporation.
THE LINDE AIR PRODUCTS COMPANY
Lnit of Liiion Carbide and Carbon Corporation
General Offices: New York, N. Y.
Offices in Principal Cities
HIS BEARINGS ARE RIGHT-Chro- FLYING JEWELS Pilots' lives anj
tlif success of their missions de-
pend upon aeeurale inslnunents.
Sappliire liearings assure contin-
ued aeeuraey.
noinelers, eonlpa^ses, and other
navigational aids nnist be rugged
as well as precise. Sapphir ; bear-
ings can "take it.'
LABORATORY WARRIORS -Deli-
cate balances, time inslrmnents,
and other important [irecision
etpiipnient ol" the research worker
need sapphire jcwi-ls. loo.
YOURS IN THE FUTURE-FIawIess
gems... such as rubies, sapphires.
luel
. . . nuule 1)> this same
process . . . will he a\ail-
und s
I.ind.
abl)' lor jc\\(dr\ in the luture.
BUY UNITED STATES WAR BONDS AND STAMPS
If"K ^i^^in^/^
Developed by Drs. C. H. Bachman ^lowa State, '32)
and Simon Ramo (U. of Utah, '33), the new instrument
can magnify a specimen as much as 10,000 times and
reveal the actual composition and structure of such
minute things as dust and smoke particles.
Here's how it works: a beam of electrons inside a
vacuum chamber passes through the specimen, passes
through an "electron lens," and produces a magnified
picture on a fluorescent view screen. This image can then
be photographed outside the tube and enlarged up to
100,000 times the size of the original specimen.
The microscope, designed for use in small laboratories
and war plants, is portable and operates on ordinary
house current.
MERRy-GO-WHEEL
ADEVICE that rotates in the manner of a combinationmerry-go-round and Ferris wheel has been devel-
oped to speed the drilling of marine gear casings at one
of General Electric's major plants.
Known as a universal indexing trunnion fixture, the
device permits quick moving of the casings for drilling
at any angle in a full circle and on any plane. Movement
is controlled bv a push-button.
About 110 holes must be drilled and tapped in each
of the casings. Formerlv it took a crane to move the
casings (which vary in weight from 1000 to 2000 lb)
after each surface was drilled, and every piece of work
had to be set up at least six times.
Now work is set up just once- on a table that can be
turned completely around in either direction with no
more effort than it takes to push a revolving door—and
24 to 32 hours a week are saved.
THE BETTER TO SEE WITH
PARTICLES as small as one millionth of an inch
—
one thousandth of the diameter of a human hair
can be clearly seen with the new G-E electron microscope.
THE LIGHT FANTASTIC
ACTL^ALLY it's just an ordinary light bulb, but
,/TL. used in an indicating method developed by a G-E
foreman, it helps minimize errors in precision lathe
work requiring an accuracy of five one hundred thou-
sandths of an inch.
This new method eliminates the human element
inherent in the old practice of using a magnifying glass to
seewhen the tool makes contact with the surface to be cut.
In this indicating method, electrical contact between
tool and work is used to close a light circuit. The tool
is brought up to the surface to be cut in the regular
manner until it is just about to make contact. From this
point on it is brought up very slowly until the pilot
light flickers.
When the light is steadv, the indicator is set at zero;
and if it is set and read correctly, there can be no error.
If you'd like to try this on your own machine-shop
equipment, write for a free diagram and description to
Campus News, General Electric Co., Schenectady, N. Y.
GENERALm ELECTRIC
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